Background: The direct impact of medical expenses on breast cancer incidence and mortality rate has not been sufficiently addressed. The purpose of this study is to investigate the potential correlation between the incidence and mortality rate of breast cancer and the medical expenses in Taiwan.
Introduction
More than one million women diagnosed with breast cancer every year are estimated (1, 2) . In Taiwan, breast cancer has been the most common female cancer and the fourth cause of female cancer death since 2003 (3) .
Breast cancer has been causing a health concern in women worldwide not only for its increasing incidence but also for the expense of treatment. Economic evaluation of breast cancer treatment is very valuable for providing information to healthcare policy planners, physicians, patients and others to assess the situation and allocate resources to cancer control strategies, understanding the quantity of breast cancer burden and the quality of treatment (4, 5) . Published evaluations of costs for breast cancer treatment during the past varied substantially in perspective, methodology and patient populations (6, 7) . To the best of our knowledge, the potential correlation between the medical expenses and breast cancer incidence and mortality rate has not been sufficiently addressed. Thus, our current study attempted to assess the impact of medical expenses on breast cancer incidence and mortality rate in Taiwan.
Patients and Methods
The National Health Insurance (NHI) service was implemented in Taiwan since 1995, and Cancer Registration was inaugurated since 1979. National Health Insurance (NHI) covers comprehensive medical care, including health prevention, clinical care, hospitalization, and social rehabilitation. Medical expenses, including outpatient and inpatient services, were also retrieved from the NHI database.
The National Health Insurance Research Database (NHIRD) is a large computerized database which is derived from the system by the Bureau of NHI and supported by the National Health Research Institute (NHRI). The NHIRD is supplied to the scientists in Taiwan for aims of research. Before the database is released to each researcher, all the data in the NHIRD individual identification information, including patient ID, medical institutions, and care providers, are encrypted. Therefore, the approval of Institutional Review Board was waived for the study.
In Taiwan, the increased trend of breast cancer burden was noticed as a public health issue and the annual incidences of cancer have been published formally by Bureau of Health Promotion every year. In our study, the national cancer registry system (https://cris.bhp.doh.gov.tw/pagepub/Home.aspx) is also a data source.
Breast cancer cases were identified from the Na- 
Results
Annual incidences of breast cancer were detailed in Table 1 . During 1999-2006, the annual incidence ranged from 40.86 to 61.10 and from 0.20 to 0.42 per 100,000 for females and males, respectively. The combined incidences increase from 20.06 per 100,000 in 1999 to 30.34 per 100,000 in 2006.
Age-specific incidences (per 100,000/year) of female breast cancer were listed in Table 2 and Figure  1 . Peak incidence mostly fell on age 45-59 years during 1999 to 2006. The increase in breast cancer incidence did not occur on women aged less than 35. Age-standardized incidence (per 100,000 people) and age-standardized mortality (per 100,000 people) of female breast cancer during 1999-2006 were shown in Figure 2 . The age-standardized mortality rate for female breast cancer remains essentially unchanged, while the age-standardized incidence increased steadily (except 2002-2003) .
Expenses of outpatient and inpatient services for breast cancer were detailed in Table 3 The top 20 coexisting ICD-9 codes were listed in Table 4 . The most common coexisting ICD-9 code was V58.1 (Encounter for chemotherapy), followed by 401.9 (essential hypertension). Among the top 20 coexisting ICD-9 codes, four are directly on cancers, including [1] Encounter for chemotherapy, [2] secondary malignant neoplasm of bone and bone marrow, [3] Secondary and unspecified malignant neoplasm of lymph nodes of axilla and upper limb, and [4] secondary malignant neoplasm of lung. 16 of the top 20 are on other diseases or symptoms, which are not necessarily caused by breast cancer. Table 3 . Number and total expenses of outpatient and inpatient services for breast cancer patients.
Increasing incidences of more aggressive breast cancer types that require more comprehensive and costly treatment. A significantly higher incidence of axillary lymph node metastases for Taiwanese women with small breast cancer than for Western women was demonstrated (8) . [5] Poor patients compliances for physicians' advice lead to disease advance and increase medical expenditure.
Our study showed that significantly increased medical expenditure on breast cancer failed to bring down its mortality and incidence rate in Taiwan. Furthermore, it might be a similar situation in other countries. The finding has implications for healthcare policy planners in proposing strategies for breast cancer control and allocating the resources.
Limitations of this study are stages of diseases and prognosis of the patients not clear due to database not support. The medical expenses may not reflect the variations for each stage of diseases. No connected mortality database for estimations of individual medical expense of treatment is also a limitation of our study.
